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(54) DEVICE CONTROL SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device 
control system of high productivity. 
SOLUTION: A device control method of controlling a 
device as an object of control in operation comprises 
a first step (S205) of setting up parameters for 
operating the device as an object of control, a second 
step (S220) of operating the device on the basis of 
the parameters set up in the step (S205), and a third 
step (S225) of checking the operation result of the 
device while the device is kept in operation. A 
parameter is determined (S255, S260) on the basis of 
a first assessment which is obtained by check and 
indicates the operation result on a first parameter, 
and a second assessment (S210, S230) which 
indicates the operation result on a second parameter (S215) different from the first 
parameter. The first parameter is replaced with a newly determined parameter, and the 
device is operated on the updated parameter. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1 ] A setting means to set up the value of the parameter for working said equipment in the 
system which manages equipment, An operation means to work said equipment based on the 1 st 
parameter value set up by said setting means, An inspection means to inspect the result of having 
worked said equipment, and the amount of the 1 st evaluation which shows the operation result by the 
1 st parameter value calculated by said inspection, The amount of the 2nd evaluation said 1 st 
parameter value calculated without conducting said inspection indicates the operation result by the 
2nd different parameter value to be, since — the system which it has a decision means to determine 
parameter value, and said setting means makes the value of said parameter the parameter value 
determined by said decision means, and is characterized by said operation means working said 
equipment based on the parameter value determined by said decision means. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the management method of the device-management 
system for managing the working state of industrial equipment, the device-management approach, 
the semi-conductor aligner set as the object of management in the managerial system, and a semi- 
conductor aligner etc. 
[0002] 

[Description of the Prior Art] In the semi-conductor aligner which manufactures a semiconductor 
device, it is required in connection with detailed-izing and densification of a circuit that projection 
exposure of the circuit pattern of the original edition (henceforth a "reticle") should be carried out by 
higher resolution on a wafer. Since it depends on the numerical aperture (NA) and exposure 
wavelength of projection optics for the resolution at the time of a circuit pattern projecting, as the 
approach of higji-resolution-izing, the approach of enlarging NA of projection optics and the 
approach of short-wavelength-izing exposure wavelength more are adopted. About the latter 
approach, exposure wavelength shifts to i line from g line, and is shifting to the wavelength of 
excimer laser from i line further. The semi-conductor aligner which made the light source actually 
the excimer laser the oscillation wavelength of whose is 248nm or 193nm is already put in practical 
use, and is used. 

[0003] Furthermore, the exposure method of VUV (vacuum ultraviolet radiation) with a wavelength 
of 157nm which short-wavelength-ized current and oscillation wavelength further, and the 13nm 
EUV (Extreme Ultra Violet) exposure method are examined as a candidate of a next-generation 
exposure method. 

[0004] It is also required that alignment of the reticle in which the circuit pattern is formed with 
detailed-izing of a circuit pattern, and the wafer with which it is projected should be carried out with 
high precision on the other hand, and the required accuracy is 1/3 of circuit line breadth. For 
example, when it is the design value of 1 80nm of the present condition and circuit line breadth, the 
required accuracy of alignment is 60nm of 1/the 3. 

[0005] Moreover, what also has various device structure is proposed and examination is performed 
towards commercial production. It follows on the spread of personal computers etc. the role of 
towage of detailed-izing It has shifted to the CPU chip from the memory centering on old DRAM. 
The device for communication system called domestic wireless LAN and Bluetooth with the further 
IT-izing from now on, The frequency of 77 moreGHz The wireless local loop using the highway 
traffic system (ITS;Intelligent Transport System) and the frequency of 24-3 8GHz which are 
represented with the radar for automobiles to be used 0 [ LMDS;Local ] Multipoint Distribution 
Development of MMIC (Millimeter- wave Monolithic Integrated Circuit) used by Service is 
considered to advance detailed-ization further. 

[0006] Moreover, it is already Dual using [ a W-CMP (Tungsten Chemical Mechanical Polishing) 
process is becoming the past thing, and ] Cu in current as a flattening technique which the 
manufacture process of a semiconductor device is also various and solves the problem that the depth 
of focus of the projection optics of a semi-conductor aligner is insufficient. The Damascene process 
attracts attention. 

[0007] Moreover, the structure and the ingredient of a semiconductor device are also various, for 
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example, HBT (Heterojunction Bipolar Transistor) which used P-HEMT (Pseudomorphic High 
Electron Mobility Transistor) and M-HEMT (Metamorphe-HEMT) which were constituted 
combining compounds, such as GaAs and InP, SiGe, SiGeC, etc. is proposed. 
[0008] 

[Problem(s) to be Solved by the Invention] In the present condition of the above semiconductor 
industry, when using semiconductor fabrication machines and equipment, such as a semi-conductor 
aligner, the device parameter which should be optimized recognizes a large number existence 
corresponding to each exposure method and each product. The number of these parameters that 
should be optimized is huge, and moreover, these parameters are not mutually-independent and are 
closely related mutually. 

[0009] Huge time amount was taken for the person in charge of equipment installation of a device 
manufacturer to have determined the optimal value of these parameters by trial-and-error, and to 
determine this optimal value conventionally. Moreover, even if it was once the optimum value of a 
parameter was determined, when a process error occurred, for example, it may be necessary to 
change the optimum value of the parameter of a manufacturing installation again with modification 
of the manufacture process according to it, and time amount huge also in this case was required. 
[0010] Moreover, in production of a semiconductor device, the time amount which can be spared by 
initiation of mass production from starting of a manufacturing installation is restricted, and, naturally 
the time amount which can be spared for the decision of the optimum value of a parameter is also 
restricted. Furthermore, in order to raise the operation time of a manufacturing installation also in the 
viewpoint of CoO (Cost ofOwnership), in case the optimum value of the parameter determined once 
is changed, it is necessary to perform it quickly. Since it was used as optimization of parameter value 
is not made even if it is very difficult in such a situation to manufacture a variety of semiconductor 
devices with the optimal parameter value and is originally the manufacturing installation which can 
obtain the high yield, only the unwilling yield could be obtained but the fall of the yield which is not 
visible had been caused. The fall of such a yield caused the fall of a manufacture increase in cost or a 
shipment, and had the technical problem that competitive strength was reduced. 
[0011] 

[Means for Solving the Problem] This invention is made in view of the above-mentioned 
background, and sets it as the instantiation-purpose to offer the management method of the device- 
management system distribution which makes it possible to judge whether the value of the parameter 
for working industrial equipment is suitable at the time of use of equipment and the semi-conductor 
aligner set as the object of the management, and a semi-conductor aligner etc. 
[0012] It is characterized by the management method of the device-management system concerning 
this invention, an aligner, and an aligner etc. mainly consisting of the following configurations. 
[0013] Namely, the 1st invention is set among this inventions to the system which manages 
equipment. A setting means to set up the value of the parameter for working said equipment, An 
operation means to work said equipment based on the 1 st parameter value set up by said setting 
means, An inspection means to inspect the result of having worked said equipment, and the amount 
of the 1st evaluation which shows the operation result by the 1st parameter value calculated by said 
inspection, The amount of the 2nd evaluation said 1st parameter value calculated without conducting 
said inspection indicates the operation result by the 2nd different parameter value to be, since — it 
has a decision means to determine parameter value, said setting means makes the value of said 
parameter the parameter value determined by said decision means, and said operation means is 
characterized by working said equipment based on the parameter value determined by said decision 
means. 

[0014] It is characterized by the 2nd invention determining the parameter value which realizes 
optimal operation which exceeds this criteria threshold in the system of the 1 st invention based on 
the comparison with a criteria threshold for said decision means to manage said amount of the 1 st 
and 2nd evaluation and said equipment. 

[0015] In the system of the 1st invention, said equipment of the 3rd invention is an aligner, and it is 
characterized by said inspection means being superposition test equipment. 

[0016] Management equipment and means of communications which can be communicated which 
manages information for the 4th invention to control exposure in an aligner, Based on the 
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information for controlling said exposure which receives through said means of communications, it 
has the control means which controls said aligner. Said management equipment Ask with a 
measurement means to measure the amount of evaluations which shows the operation result of said 
aligner controlled by said control means. The amount of the 1 st evaluation which shows the 
operation result of said aligner controlled based on the information for controlling the 1st exposure is 
received through said means of communications. This amount of the 1st evaluation, The amount of 
the 2nd evaluation which shows the operation result of said aligner controlled based on information 
for the information for controlling said 1 st exposure searched for without performing said 
measurement to control the 2nd different exposure, since — said information is determined and said 
control means is characterized by controlling said aligner using the information for controlling said 
said determined exposure. 

[0017] The process to which the 5th invention installs two or more semiconductor fabrication 
machines and equipment containing a semi-conductor aligner in works in the manufacture approach 
of a semiconductor device, It has the process which manufactures a semiconductor device using said 
two or more semiconductor fabrication machines and equipment. Said aligner Management 
equipment and means of communications which can be communicated which manages the 
information for controlling exposure, Based on the information for controlling said exposure which 
receives through said means of communications, it has the control means which controls said aligner. 
Said management equipment Ask with a measurement means to measure the amount of evaluations 
which shows the operation result of said aligner controlled by said control means. The amount of the 
1st evaluation which shows the operation result of said aligner controlled based on the information 
for controlling the 1 st exposure is received through said means of communications. This amount of 
the 1st evaluation, The amount of the 2nd evaluation which shows the operation result of said aligner 
controlled based on information for the information for controlling said 1 st exposure searched for 
without performing said measurement to control the 2nd different exposure, since — said information 
is determined and said control means is characterized by controlling said aligner using the 
information for controlling said said determined exposure. 

[0018] The setting process which sets the value of a parameter for the 6th invention to work said 
equipment in the approach of managing equipment as the 1 st parameter value, The inspection 
process which inspects the operation result of said equipment worked based on said 1 st parameter 
value, The amount of the 2nd evaluation the amount of the 1 st evaluation which shows said 
operation result, and said 1st parameter value calculated without conducting said inspection indicate 
the operation result of said equipment by the 2nd different parameter value to be, since — it is 
characterized by having the decision process which determines parameter value, and the process 
which works said equipment based on the parameter value determined by said decision means. 
[0019] A database for the 7th invention to accumulate two or more control information for working 
said equipment on the external network outside the works in which said equipment was installed in 
the system which manages equipment, A means to connect said equipment to the Local Area 
Network in said works, An inspection means to inspect the result of connecting [ result ] with said 
Local Area Network and having worked said equipment, Said external network and said Local Area 
Network are used. Said 1st control information which received the amount of the 1st evaluation 
which shows the result of having worked said equipment based on the 1st control information and 
said 1 st control information searched for by said inspection among said two or more control 
information, and was this received, and said amount of the 1 st evaluation, The amount of the 2nd 
evaluation said 1 st control information searched for without conducting said inspection indicates the 
result of having worked said equipment based on the 2nd different control information to be, since ~ 
it is characterized by having a decision means to determine control information, and a setting means 
to set the control information determined by said decision means as said equipment using said 
external network and Local Area Network. 

[0020] The process which prepares the database for accumulating two or more control information 
for working said equipment in the approach the 8th invention manages equipment, on the external 
network outside the works in which said equipment was installed, The process which connects said 
equipment to the Local Area Network in said works, The process which connects to said Local Area 
Network an inspection means to inspect the result of having worked said equipment, Said external 
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network and said Local Area Network are used. Said 1st control information which received the 
amount of the 1st evaluation which shows the result of having worked said equipment based on the 
1 st control information and said 1 st control information searched for by said inspection among said 
two or more control information, and was this received, and said amount of the 1 st evaluation, The 
amount of the 2nd evaluation said 1st control information searched for without conducting said 
inspection indicates the result of having worked said equipment based on the 2nd different control 
information to be, since — it is characterized by having the decision process which determines 
control information, and the setting process which sets the control information determined at said 
decision process as said equipment using said external network and Local Area Network. 
[0021] The alignment unit to which the 9th invention detects the alignment mark formed in the wafer 
in an aligner, The wafer stage holding said wafer, and the 1 st information about said wafer obtained 
in an alignment parameter by driving said alignment unit and said wafer-stage as the 1 st value, The 
2nd information about said wafer obtained by driving said alignment unit and said wafer-stage as the 
2nd value which is different from said 1 st value in said alignment parameter, From the inspection 
result required in inspecting said wafer exposed based on said 1 st information It has the control 
section which controls said alignment unit and said wafer stage based on the value of said alignment 
parameter determined, and the value of said said alignment parameter determined is characterized by 
what it opts for out of said 1 st value and said 2nd value. 

[0022] The alignment unit to which the 10th invention detects the alignment mark formed in the 
wafer in an aligner, The 1 st information about said wafer which may be processed considering an 
alignment parameter as the 1 st value in the alignment signal acquired by driving the wafer stage 
holding said wafer, and said alignment unit and said wafer-stage, The 2nd information about said 
wafer which may be processed as the 2nd value which is [ signal / said / alignment ] different from 
said 1 st value in said alignment parameter, The storage section which memorizes the value of said 
alignment parameter determined from the inspection result required in inspecting said wafer exposed 
based on said 1st information, It **** and the value of said said alignment parameter determined is 
characterized by what it opts for out of said 1 st value and said 2nd value. 

[0023] It is characterized by the 1 1th invention including two or more information that said 2nd 
information corresponds to each of two or more of these values including the value of plurality 
[ value / said / 2nd ], in the equipment of the 9th or the 10th invention. 

[0024] Information concerning [ the 1 2th invention / on the equipment of the 9th or the 1 0th 
invention and ] said wafer is characterized by the thing of a wafer scale factor, a wafer rotation, and 
a shift amount included for any one at least. 

[0025] In the equipment of the 9th or the 10th invention, said alignment parameter is characterized 
for 1 or two or more parameters by ****** by the 13th invention. 

[0026] 14th invention is characterized by said alignment parameter including arrangement of the 
sample shot of global alignment in the equipment of the 9th invention. 

[0027] 15th invention is characterized by said alignment parameter containing the lighting mode 
which illuminates said alignment mark in the equipment of the 9th invention. 
[0028] 16th invention is characterized by said alignment parameter containing the mark width of 
face as die length of said element in the alignment measurement direction in the equipment of the 9th 
invention including two or more elements formed in said wafer at spacing to which said alignment 
mark was set beforehand. 

[0029] Said alignment parameter is characterized by including the mark line breadth as width of face 
of the border line of said element including two or more elements with which the 1 7th invention was 
formed in said exposed body in the equipment of the 9th invention at spacing to which said 
alignment mark was set beforehand. 

[0030] 18th invention is characterized by said alignment parameter containing the processing 
parameter of the method which processes the detecting signal of said alignment mark in the 
equipment of the 10th invention. 

[003 1 ] 1 9th invention is characterized by said processing parameter containing processing window 
width in the equipment of the 1 8th invention. 

[0032] 20th invention is characterized by said processing parameter including the processing 
window center distance in the equipment of the 1 8th invention. 
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[0033] The 21st invention by detecting the alignment mark formed in the wafer considering the 
alignment parameter as the 1 st value in the exposure approach By detecting said alignment mark as 
the phase of acquiring the 1st information about said wafer, and the 2nd value which is different 
from said 1 st value in said alignment parameter The phase of acquiring the 2nd information about 
said wafer, and the phase which exposes said wafer based on said 1 st information, The phase of 
determining the value of said alignment parameter from the phase of inspecting said exposed this 
wafer and obtaining an inspection result, and said 1 st and 2nd information and said inspection result, 
without performing exposure based on said 2nd information, It **** and the value of said 
determined this alignment parameter is characterized by what it opts for out of said 1 st value and 
said 2nd value. 

[0034] The 22nd invention by detecting the alignment mark formed in the wafer in the exposure 
approach The phase of acquiring an alignment signal, and the phase of processing an alignment 
parameter for said alignment signal as the 1st value, and acquiring the 1st information about said 
wafer, The phase of processing said alignment signal as the 2nd value which is different from said 
1 st value in said alignment parameter, and acquiring the 2nd information about said wafer, The 
phase which exposes said wafer based on said 1st information, and the phase of inspecting said this 
exposed wafer and obtaining an inspection result, The phase of determining the value of an 
alignment parameter from said 1 st and 2nd information and said inspection result, without 
performing exposure based on said 2nd information, It **** and the value of said determined this 
alignment parameter is characterized by what it opts for out of said 1 st value and said 2nd value. 
[0035] 23rd invention is characterized by having the process which exposes a wafer by the pattern of 
a reticle, and the process which develops the this exposed substrate using the 9th or 1 0th aligner in 
the device manufacture approach. 
[0036] 

[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of this invention is 
explained, referring to an accompanying drawing. 

[0037] In the device-management system concerning the <lst operation gestalt> book operation 
gestalt, a semi-conductor aligner is set as the target of management, and the management method 
which optimizes the wafer at the time of the exposure and the alignment (alignment) of a reticle 
(mask) is explained using drawing 1 and drawing 2 . 

[0038] In addition, the alignment management (optimization of alignment parameter value) system 
in a semi-conductor aligner is called an OAP system (Optimization for Alignment Parameter in 
volume production) among the managerial systems concerning this invention, what is indicated as a 
parameter in this detail in the letter is not limited to a general parameter, and also includes a thing 
which is called conditions, such as lighting for arrangement of a sample shot, and an alignment 
mark, and which does not serve as a direct numeric value. 

[0039] Drawing 1 is drawing showing the OAP structure of a system which optimizes alignment 
parameter value, and the semi-conductor aligners 1 and 2, superposition (alignment) test equipment 
3, and a database 5 have connected it to a host computer (PCAVS) 4 by LAN6. 
[0040] Through LAN6, transmission and reception of data are possible for a host computer 4 in the 
semi-conductor aligners 1 and 2 and superposition test equipment 3, and both directions, and it can 
control the equipment group of the semi-conductor aligners 1 and 2 and superposition test equipment 
3, respectively (in drawing 1 , although the number of semi-conductor aligners is two, of course, 
more numbers than two sets of at least one semi-conductor aligner may be connected to LAN6). In a 
database 5, like drawing 4 , an alignment signal, a superposition inspection result, The information 
about an alignment mark, lighting mode, shot arrangement, a wafer scale factor, The data about the 
actual superposition inspection result at the time of exposing based on the location detection result 
(alignment result) and location detection at the time of performing location detection of an alignment 
mark based on the condition about alignment, such as a rotation of a wafer and a shift amount, and 
its condition It is stored as conditions 1 . 

[0041] a database 5 — alignment conditions (the information about an alignment mark — ) the 
alignment result (a wafer scale factor — ) based on lighting mode, shot arrangement, etc. and its 
condition Two or more sets of combination (conditions 1 and 2, .... n) of the information about 
wafers, such as a rotation of a wafer and a shift amount, is stored ( drawing 5 ), and the data of these 
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databases are referred to. In order to obtain a desired superposition result, it becomes possible to 
choose the alignment conditions (parameter value) for which were most suitable. 
[0042] The host computer 4 updates the alignment parameter of a device to the value from which the 
most desirable exposure result is obtained, referring to these data, when judging the propriety as a 
result of the exposure based on a setup and its setup of parameter value (optimization of alignment 
parameter value). As an alignment parameter used as the object to optimize, there are the mark line 
breadth of an alignment mark, the mark width of face of an alignment mark, mark element spacing 
of an alignment mark, sample shot arrangement in the case of global alignment, lighting mode (main 
wavelength, wavelength width of face, sigma) of alignment optical system, signal-processing 
window width, the signal -processing window center distance, etc., for example. 
[0043] Drawing 6 is drawing explaining the overall configuration of the semi-conductor aligner 1 of 
drawing 1 . This semi-conductor aligner 1 exposes the pattern of a reticle 10 to a wafer 20. 
[0044] In this drawing, 602 is the laser light source. The laser light as an exposure light which 
emitted light here is fabricated by the illumination-light study system 615, and illuminates the 
pattern of a reticle 1 0. 

[0045] The reticle 10 is held on the stage 614 movable to a reticle scanning direction in the inside of 
xy flat surface in drawing 6 . 613 is a projection system which has a predetermined contraction scale 
factor. The pattern of the reticle 10 illuminated through the illumination-light study system 615 is 
projected on one shot field of a wafer 20 by the projection system 613, and a wafer 20 is exposed by 
the pattern. The resist (photo conductor) is applied to the wafer 20, and a latent image is formed of 
exposure. This wafer 20 is laid in the wafer stage 61 1 through the wafer chuck 612. 617 is an 
alignment unit (alignment scope) and can detect the alignment mark 30 as shown in drawing 9 
formed in the wafer 20. 

[0046] The wafer stage 61 1 moves the laid wafer 20 in the upper and lower sides (the direction of 
the z-axis) and the inclination of the circumference of each shaft, and the direction of rotational in 
the field of a stage (a x axis, the direction of the y-axis), and control of positioning is possible for it. 
By the point-to-point control in the direction of the z-axis of the wafer stage 61 1, the focus of the 
projection system 613 doubles on a wafer 20. 

[0047] In addition, migration of a reticle stage 614 and the wafer stage 61 1 and control of 
positioning are measured by the sensor the location of a stage and whose information on a posture 
are not illustrated, and are performed based on this positional information. 

[0048] Moreover, it connects with the control section 640, respectively, and a synchronousr control 
is possible for a reticle stage 614 and the wafer stage 61 1 in delivering and receiving data on real 
time. Moreover, the laser light source 602 is similarly connected to the control section 640, and the 
control to which it synchronized with the timing of luminescence and migration of each stages 614 
and 611 is possible. 

[0049] Hereafter, the principle of location measurement of an alignment mark is explained with 
reference to drawing 9 . Here, drawing 9 is the block diagram showing the main components of the 
alignment unit 617. It reflects by the beam splitter 919, and the illumination light from the light 
source 918 passes along a lens 920, and illuminates the alignment mark 30 on a wafer 20. The 
diffracted light from the alignment mark 30 passes along a lens 920, a beam splitter 919, and a lens 
921, is divided by the beam splitter 922, and is received by the CCD sensors 923 and 924, 
respectively. Here, the alignment mark 30 is expanded for an about 100-time image formation scale 
factor with lenses 920 and 921, and image formation is carried out to the CCD sensors 923 and 924. 
The CCD sensors 923 and 924 have become an object for location measurement of the direction of X 
of the alignment mark 30, and location measurement of the direction of Y of the alignment mark 30, 
rotate one sensor 90 degrees to the circumference of an optical axis to the sensor of another side, and 
are installed, respectively. 

[0050] Since the measurement principle of the direction of X and the direction of Y is the same, the 
following explains location measurement of the direction of X. First, the alignment mark 30 for 
location measurement is explained. As shown in drawing 10 A, the two or more (it sets to drawing 
10 A and is four) alignment mark 30 of this operation gestalt is located in a line in the alignment 
measurement direction (the direction of X) at spacing (L= 20 micrometers) to which the mark 32 for 
location detection of 30-micrometer stick-shape (it may be called the "element" of an alignment 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 9/28/2006 



JP,2003-197517,A [DETAILED DESCRIPTION] 



Page 7 of 1 2 



mark) was beforehand set in the direction of X in 4 micrometers and the non-measuring direction 
(the direction of Y). As shown in drawing 10 B, the cross- section structure of an element 32 is 
carrying out the concave configuration by etching processing, and the resist which is not illustrated is 
applied on the element 32. The reflected light obtained by irradiating the illumination light by two or 
more of these marks 32 for location detection is received by the CCD sensors 923 and 924, and the 
alignment signal which carried out photo electric conversion is shown in drawing 1 1 . Suitable signal 
processing for four mark signals shown in drawing 1 1 is performed, and each element location (it is 
Ml, M2, M3, and M4 to the order from Hidari of drawing 1 1 ) is detected. Moreover, spacing (it is 
LI, L2, and L3 to the order from Hidari of drawing 1 1 ) of each element will be called "mark 
element spacing" below. 

[0051] Next, the procedure which optimizes the alignment parameter value for controlling the 
alignment of a reticle 1 0 and a wafer 20 is shown in drawing 2 . 

[0052] First, the exposed wafer 20 is carried in in the semi-conductor aligner 1 as preparation of JOB 
which projects the circuit pattern of a reticle on a wafer and exposes it at step S200, and the reticle 
1 0 corresponding to it is set up in the equipment. 

[0053] Next, in order to carry out alignment of a wafer and the reticle to this JOB, an alignment 
parameter is set as a specific value (the storage section (memory) which is not illustrated in the semi- 
conductor aligner 1 may be made to memorize), the wafer stage 611 which holds the alignment unit 
617 and a wafer with this set-up parameter value is driven, and the information about a location etc. 
is measured (step S205). As a location measurement sensor of the wafer stage 61 1, it has a non- 
illustrated laser interferometer, and measurement of the location (shift amount) of the wafer on a 
wafer stage, the rotation of a wafer, a wafer scale factor, etc. is performed based on the positional 
information of the alignment mark from the alignment unit 617, and the output of a laser 
interferometer. This measurement is performed by the technique of AGA known well, while AGA 
(Advanced Global Alignment) is the global alignment which performs location measurement of a 
wafer by the X-Y stage precision reliance with a laser interferometer and calculating the wafer scale 
factor of a wafer, wafer rotation, and a shift amount — outlying observation — removing — etc. — 
statistics processing is performed. 

[0054] These measurement results and the signal group (henceforth an "alignment signal") measured 
in the process which derives the measurement result are transmitted to a host computer 4 through the 
communication link unit (ADUL) 650 ( drawing 6 ) (step S210). The body of the semi-conductor 
aligner 1 shall manage detection of AGA measurement and an alignment signal, and shall be 
equipped with the communication link unit (ADUL: Alignment Data Up Load) for communicating 
the data to a host computer 4. By using this communication link unit, transfer of data is attained 
between host computers 4, the parameter value for controlling the equipment managed by the host 
computer 4 side is received, and a control section 640 can control equipment. 
[0055] Next, with parameter value other than the parameter value to the JOB set up at step S205, 
AGA measurement is performed again, a wafer scale factor, a wafer rotation, a shift amount, and an 
alignment signal are measured (step S215), and the measurement result is transmitted to a host 
computer 4 (step S210). 

[0056] Here, the variable value inputted according to an individual from a non-illustrated data input 
interface is sufficient as parameter value other than the parameter value to JOB, and the data 
beforehand stored in the database 5 may be used. 

[0057] In addition, in the AGA measurement performed in steps S205 and S215, the alignment 
signal detected shall not be restricted to the signal for derivation of a wafer scale factor, a rotation, 
and a shift amount, and shall include other signals which accompany in AGA measurement. 
[0058] If it finishes taking all data in steps S205 and S215, based on the alignment result (a wafer 
scale factor, a rotation, shift amount) obtained in step S205, alignment of a wafer and the reticle will 
be carried out and exposure will be performed (step S220). 

[0059] The wafer exposed at step S220 is developed, and the developed wafer is inspected with 
superposition test equipment 3 (step S225). It turns out whether to be what has the alignment result 
close to an actual wafer scale factor, a rotation, and a shift amount obtained in step S205 by the 
inspection result by this superposition test equipment 3. If this inspection result is good, it turns out 
that the alignment result obtained in step S205 is close to an actual wafer scale factor, a rotation, and 
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a shift amount, and, more specifically, it turns out that the parameter value set up at step S205 is 
good. On the contrary, as for the alignment result obtained in step S205 when this superposition 
inspection result was bad, it turns out that it is a different thing from an actual wafer scale factor, a 
rotation, and a shift amount, and it turns out that it is not that for which the parameter value set up at 
step S205 was suitable. 

[0060] On the other hand, a host computer 4 stores in a database 5 alignment results and alignment 
signals, such as a wafer scale factor obtained by the AGA measurement in step S205 and step S215, 
a rotation of a wafer, and a shift amount, (step S230). 

[0061] Furthermore, with parameter value other than the parameter value to JOB set as the alignment 
signal detected by the AGA measurement in step S205 and/or step S215 at step S205, a host 
computer 4 performs signal processing, obtains a false wafer scale factor, a wafer rotation, and a 
shift amount (step S235), and stores it in a database 5 (step S240). At step S235, the value of the 
parameter which is not used in case an alignment signal is measured is changed, and there is valid 
signal processing window width which limits the signal band used as the parameter in the case of 
processing of an alignment signal. Drawing 12 C expands a part of Ml of the alignment signal of 
drawing 1 1 . Although this alignment signal is processed and alignment results, such as a wafer scale 
factor, a wafer rotation, and a shift amount, are obtained, the wafer scale factor which will be 
obtained if the valid signal processing window width WW showing the part obtained as an effective 
signal in that case, the distance (processing window center distance) WC of the core of that window 
and the core of an alignment signal, etc. are changed, a wafer rotation, and a shift amount change. 
Therefore, such signal-processing window width WW and the signal-processing window center 
distance WC can also serve as an alignment parameter. 

[0062] Data transfer is carried out to a host computer 4 (step S245), and the results inspected with 
superposition test equipment 3 are the parameter value corresponding to the data and each which 
were stored at previous steps S230 and S240, and the form where it corresponded, and are stored in a 
database 5 (step S250). 

[0063] In step S255 a host computer 4 The alignment result searched for by AGA measurement (the 
wafer scale factor obtained at steps S205 and S215, a wafer rotation, shift amount), the alignment 
result (the wafer scale factor obtained at step S235, a wafer rotation, shift amount) searched for in 
false from the alignment signal - and It judges whether a correlation with a superposition inspection 
result is judged and an exposure result with the optimal parameter value (parameter value to JOB set 
up at step S205) by which a present condition setup is carried out is given. It is specifically based on 
the alignment result (A) obtained at step S205, and a (measurement result). The alignment result (B) 
obtained at step S215, a (measurement result), The alignment result (C) obtained in false and (the 
presumed measurement result) are expressed with step S235 (that is,). What lengthened (A) the 
result from the result (B), and the thing which lengthened (A) the result from (C) the result are 
calculated. If the superposition inspection result obtained at step S225 is good, it turns out that the 
parameter value by which a present condition setup is carried out is the optimal, and It turns out that 
the parameter set up at step S215 when the superposition inspection result was the closest to what 
lengthened (A) the result from the result (B) is the optimal, the superposition inspection result ~ a 
result - (— if the closest to what lengthened (A) the result from C), it turns out that the parameter 
used at step S235 is the optimal (in addition, this does not show drawing 2 and is not performed with 
this operation gestalt). 

[0064] Moreover, in order to judge whether a superposition inspection result is appropriate to a host 
computer 4 as other concrete ways, it has the criteria threshold, (i) The superposition inspection 
result as a result which alignment was performed based on the alignment result (A), and was actually 
exposed, (ii) The error of the superposition which will be generated based on the alignment result 
(B) when exposed, (iii) Based on an alignment result (C), when exposed, (i) of error ** of the 
superposition which will be generated - (iii) judge whether it is in the superposition allowed value as 
a threshold. (In addition, this (ii) and (iii) are understood also by lengthening what lengthened (A) 
the result from (B) the result, the thing which lengthened (A) the result from (C) the result, and 
********** from the superposition inspection result as an actually exposed result.) 
[0065] A host computer 4 extracts the alignment parameter value corresponding to what realizes the 
result which exceeds this criteria threshold among (i) - (iii) (settled in an allowed value) from a 
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database 5, and judges it to be what gives the optimal exposure result for that parameter value. 
Moreover, when there are two or more things which realize the result exceeding a criteria threshold, 
a host computer 4 determines the parameter value corresponding to what gives the best result 
(superposition result) out of it as optimal parameter value, and sets up the parameter value to 
subsequent JOB(s) (a new lot or new wafer) (step S260). 

[0066] When there is nothing that realizes the result exceeding a criteria threshold in step S255, a 
host computer 4 is set as what did not set up parameter value in step S025, step S215, and step S235, 
AGA measurement is performed again, and it searches for what realizes the result exceeding a 
criteria threshold (step S265). 

[0067] [ when the change fluctuation of a process, exposure conditions, and for exposure occurs by 
repeating the above procedure ] Data are collected with an initial (or it precedes) lot (or wafer to 
precede). Based on that collected data, the optimal alignment parameter value can be chosen and it 
becomes possible with the next lot (or consecutive wafer) to use it for a semi-conductor aligner 
serially reflecting this optimized parameter value. 

[0068] In addition, in optimization of the above parameter, it may be made the object of optimization 
of two or more parameters, and the value may be changed at step S205 and step S215 (step S235). 
Moreover, it is good also as performing multiple- times AGA measurement with the parameter value 
from which plurality differs, and obtaining two or more alignment signals and two or more 
alignment results at step S215, and good in step S235 also as obtaining a multiple-times deed and 
two or more alignment results for signal processing of alignment with the parameter value from 
which plurality differs. 

[0069] It becomes possible to raise the effectiveness ability of a semi-conductor aligner, without 
making it possible to set up in quest of the optimal parameter value in the process of mass 
production, without according to the procedure shown in drawing 2 , preparing a special wafer and 
inquiring apart from a mass-production action, and dropping productivity. 

[0070] Although the value of the parameters (signal-processing window width, signal-processing 
window center distance, etc.) which are not used in case an alignment signal is measured at step 
S235 was changed and the wafer scale factor, the wafer rotation, and the shift amount were obtained 
in false in the above explanation, it may be performed at step S215 (in that case, step S235 and step 
S240 are unnecessary). 

[0071] Moreover, it is not necessary to perform step S235 and step S240 to optimize only the value 
of the parameter used in case an alignment signal is measured. Moreover, it is not necessary to 
perform step S2 1 5 to optimize only the value of the parameter which is not used in case an alignment 
signal is measured. 

[0072] In addition, the above-mentioned alignment parameter includes sample shot arrangement of 
the global alignment in consideration of the combination from Shot A to Shot L, as shown in 
drawing 12 A. Here, "global alignment" is an alignment method which moves a wafer stage to an 
exposure location based on the forecasting calculation by positional information. Drawing 12 A is 
the schematic diagram showing the AGA sample shot location on a wafer 20. 
[0073] Moreover, an alignment parameter also contains the width of face and line breadth of the 
mark element 32. Although the mark element 32 of the alignment mark 30 shown in drawing 10 is 
dented, in order to abolish the depression on the front face of a wafer as much as possible, in the 
latest process, the mark element 32 which dents only a visible outline is adopted. For this reason, as 
shown in drawing 12 B, the mark line breadth MLW as the mark width of face ML as die length of 
the mark element 32 in the alignment measurement direction and width of face of the border line of 
the mark element 32 can also serve as an alignment parameter. Here, drawing 12 B is the outline top 
view of the mark element 32. 

[0074] Moreover, although explained as an object of management of optimization of the alignment 
in a semi-conductor aligner as industrial equipment in the above-mentioned explanation, it is also 
possible for management of industrial equipment not to be limited to this, and to apply it to the 
equipment for polishing of CMP equipment etc., for example, to apply about the various components 
in a semi-conductor aligner, for example, a wafer focus function. Moreover, it is possible similarly to 
optimize the variable for performing the proofreading, for example on the basis of the electronic- 
raster-scarming microscope SEM also to superposition test equipment. 
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[0075] As explained above, according to the device-management system concerning this operation 
gestalt, and the process of the management, optimization of parameter value becomes easy, it 
becomes possible to maintain high productivity and to use equipment, and the device management 
which was excellent in CoO (Cost of Ownership) can be offered. 

[0076] It becomes it is possible to demonstrate high effectiveness ability and possible to raise 
productivity and the rate of the yield of the aligner managed according to a device-management 
system and its management process. 

[0077] The actuation result from the <2nd operation gestalt> industrial use equipment is received in 
a remote place, a control parameter is optimized, and the 2nd operation gestalt set as the device is 
explained. 

[0078] Drawing 3 is drawing explaining the 2nd operation gestalt. Although a semi-conductor 
aligner is installed by the semi-conductor manufacture manufacturer (A company, B company, C 
company he is a semi-conductor manufacture manufacturer in the case of [ whose ] drawing 3 ) and 
it is used for production, a semi-conductor manufacture manufacturer (user of equipment) may 
perform optimization of the parameter which manages equipment, and even if the vendor which is a 
semiconductor- fabrication-machines-and-equipment manufacturer or a consultant carries out, a 
result can be obtained effectively. 

[0079] What is not indicated by the user (A company, B company, C company which are a semi- 
conductor manufacture manufacturer) as information on a semi-conductor aligner may exist 
plentifully, and the direction where the vendor managed the parameter may be able to obtain a better 
result. 

[0080] When a vendor optimizes a parameter, it is also possible for it not to be necessary to perform 
creation of that data processing and database by the semi-conductor manufacture manufacturer side 
by whom the semi-conductor aligner is installed, and to receive device information in a remote place 
using data communication networks, such as the Internet circuit and a dedicated line, rather, to 
utilize a database original with a vendor, to tune up to the optimal parameter, and to reset this 
parameter to a device through a data communication network again. 

[0081] By making the semiconductor fabrication machines and equipment containing a semi- 
conductor aligner into an example, drawing 3 is drawing showing the example of construction of a 
device-management system, and is constituted by connecting two or more works 21 and 22 which 
the equipment group containing a semi-conductor aligner is worked, and manufacture a 
semiconductor device, 23 grades, and the vendor 25 located in the remote place of the works group 
through the data communication networks 28, such as the Internet or a dedicated line. 
[0082] Industrial equipment 24 a-c, 24 d-f, management equipment 25 a-c that manages 24 g-i and 
its device, and works side operating set (1st operating set) 26 a-c which operates industrial 
equipment through the management equipment are installed in each works 21 , 22, and 23, 
respectively. As industrial equipment of an administration object, although semiconductor 
fabrication machines and equipment, such as a semi-conductor aligner, a CVD system, an etching 
system, CMP equipment, a resist coater, a developer, an ashing device, and test equipment, are 
contained, the meaning of this invention is not limited to the equipment enumerated here, for 
example. 

[0083] Works side operating set 26 a-c can operate industrial equipment 24 a-i through management 
equipment 25 a-c. 

[0084] In addition, in drawing 3 , although industrial equipment 24 a-i, works side operating set 26 
a-c, and management equipment 25 a-c are considered as the respectively separate configuration, all 
or a part of industrial equipment 24 a-i, management equipment 25 a-c, and works side operating set 
26 a-c may be unified. Typically, the works side operating set 26 functions as an input means for 
inputting the information (for example, a parameter, a command, a program, etc.) for operating the 
monitor for supervising various kinds of operating state of industrial equipment 24, or checking a 
parameter, and industrial equipment 24, executes the operation program which controls actuation of 
a works side operating set, and controls a device. 

[0085] Since information to make it secret to a vendor 25 side among various kinds of information, 
such as a parameter which was equipped with the database for works (35a, 35b, 35c), for example, 
was set up by the works side to the hysteresis and the industrial equipment of actuation of industrial 
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equipment, is stored, it is used for each works side. Usually, although management equipment 26 (a- 
c) forbids access to the works side memory by the vendor 25 side (namely, vendor side operating set 
30), according to the authorization given from a works side, access by the vendor 25 side is 
permitted to informational [ which was stored in works side memory / all or a part of]. 
[0086] The vendor side operating set (the 2nd operating set) 30 is installed in the vendor 25 located 
in the remote place of works 21, 22, and 23. The vendor side operating set 30 is connected to 
management equipment 26a of works 21, management equipment 26b of works 22, and management 
equipment 26c of works 23 through the data communication network 28, industrial equipment 24 a-i 
can be remotely operated through each management equipment, and the information which shows 
the operating state can be acquired. 

[0087] The measurement data for evaluating information for the information which a vendor 25 
receives through a data communication network 28 controlling the industrial equipment managed 
according to the individual at each works, and operating state are contained. 

[0088] A vendor 25 receives the evaluation value based on the control information about industrial 
equipment 24 a-c in the A company works 21, and its control information which shows the operation 
result of equipment [ for example, in a vendor 25 ]. Judge whether the control information is suitable 
data, and if not suitable Determine the control information for realizing operation of the most 
suitable equipment, and the determined control information is distributed to the A company works 
21 through a data communication network 28. It becomes possible to set the parameter changed by A 
company management equipment 26a and operating set 25a as industrial equipment 24 a-c, and to 
manage it. 

[0089] The vendor side operating set 30 consists of a personal computer and a workstation, and as 
drawing 2 of the 1st operation gestalt explained, it can perform processing for optimization of 
instrument parameter. 

[0090] According to a packet communications protocol (TCP/IP), if the communication link using a 
data communication network 28 is in a certain firm, it will serve as a configuration of LAN, and in 
the communication link between external, it becomes with the configuration which uses Internet. For 
example, in the alignment management in a semi-conductor aligner, an alignment signal is 
transmitted to a vendor 25 side through this data communication network 28, and can be processed 
with the vendor side operating set 30. 

[0091] Typically, the vendor side operating set 30 contains the database 27 for optimization decision 
of the operation program which controls the input section for inputting the information (for example, 
a parameter, a command, a program, etc.) for operating the monitor for supervising the operating 
state of industrial equipment 24, or checking a parameter, and industrial equipment, and actuation of 
the vendor side operating set 30, and a parameter. 

[0092] Among various kinds of information, such as a parameter set up by the vendor 25 side to the 
hysteresis and the industrial equipment 24 of actuation of industrial equipment 24 a-i, to a works 21 
side, since the technical information of the proper which is not indicated as know-how is stored, the 
vendor side database 27 is used. Usually, although access to this vendor memory is forbidden from a 
works side, according to the authorization given from a vendor 25 side if needed, access from works 
25 is permitted to informational [ which was stored in vendor side memory / all or a part of]. 
[0093] The manager setting section which sets up conditions for those who manage industrial 
equipment 24 a-i to work [ operating set / 30 / vendor side ] a device, The information control 
section which controls access to the manager which controls a managerial system, works side 
database 35 a-c, and the vendor side database 27, In a list, operate industrial equipment according to 
the directions from works side operating set 25 a-c and the vendor side operating set 30, and the 
performance information based on the actuation is collected further. The more nearly optimal 
operation conditions can be chosen based on the information in which it is stored by the database 27, 
and this optimal operation condition can be set as the device by the side of works. 
[0094] As explained above, according to the device-management system and approach concerning 
this operation gestalt Device actuation is not managed with a fixed parameter by determining the 
conditions which fill with the highest level the engine performance required of each device in a 
remote place, distributing the result to each works through a network 28, and setting it as each 
device. It tunes up during operation and becomes manageable [ which reflected the result of 
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modification in future operation ]. 

[0095] The <3rd operation gestalt> The manufacture process of a semiconductor device of having 
used die aligner explained in the above below and its device-management system is explained. 
Drawing 7 shows the flow of the overall manufacture process of a semiconductor device. The circuit 
design of a semiconductor device is performed at step 1 (circuit design). At step 2 (exposure control 
data production), the exposure control data of an aligner is produced based on the designed circuit 
pattern. On the other hand, at step 3 (wafer manufacture), a wafer is manufactured using ingredients, 
such as silicon. Step 4 (wafer process) is called a last process, and forms an actual circuit on a wafer 
with a lithography technique using the mask and wafer which carried out [ above-mentioned ] 
preparation. The following step 5 (assembly) is called a back process, is a process semiconductor- 
chip-ized using the wafer produced by step 4, and includes assembly processes, such as an assembly 
process (dicing, bonding) and a packaging process (chip enclosure). At step 6 (inspection), the check 
test of the semiconductor device produced at step 5 of operation, an endurance test, etc. are 
inspected. A semiconductor device is completed through such a process and this is shipped (step 7). 
For example, a last process and a back process may be performed at another works of dedication, 
respectively, and management of equipment is made by the remote device-management system 
explained in the above in this case for every works of these. Moreover, also between last process 
works and back process works, data communication of the information for a device management 
may be carried out through the Internet or a dedicated line network. 

[0096] Drawing 8 shows the detailed flow of the above-mentioned wafer process. The front face of a 
wafer is oxidized at step 1 1 (oxidation). At step 12 (CVD), an insulator layer is formed on a wafer 
front face. At step 1 3 (electrode formation), an electrode is formed by vacuum evaporationo on a 
wafer. Ion is driven into a wafer at step 14 (ion implantation). A sensitization agent is applied to a 
wafer at step 15 (resist processing). At step 16 (exposure), a circuit pattern is drawn to a wafer with 
the aligner which gave [ above-mentioned ] explanation (exposure). The exposed wafer is developed 
at step 17 (development). At step 18 (etching), parts other than the developed resist image are shaved 
off. The resist which etching could be managed with step 19 (resist exfoliation), and became 
unnecessary is removed. By carrying out by repeating these steps, a circuit pattern is formed on a 
wafer multiplex. Since management is made by the device-management system in the remote place 
explained in the above, without dropping productivity also in various production specifications, the 
manufacture device used at each process can set up the parameter of a device management, and can 
raise the productivity of a semiconductor device compared with the former. 
[0097] As mentioned above, although the desirable example of this invention was explained, this 
invention is not limited to these but various deformation and modification of the summary at within 
the limits are possible for it. 
[0098] 

[Effect of the Invention] As explained above, according to the device-management system and 
approach concerning this invention, optimization of parameter value is attained at the time of 
operation of equipment, it becomes possible to maintain high productivity and to use equipment, and 
the device management which was excellent in CoO (Cost of Ownership) can be offered. 
[0099] It becomes it is possible to demonstrate high effectiveness ability and possible to raise 
productivity and the rate of the yield of the aligner managed by the device-management system and 
the approach. 

[0100] Moreover, by determining the conditions which fill with the highest level the engine 
performance required of each device in a remote place, distributing the result to each works through 
a data communication network, and setting it as each equipment, equipment actuation is not 
managed with a fixed parameter, but it tunes up during operation, and becomes manageable [ which 
reflected the result of modification in future operation ]. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the structure of a system which starts the operation gestalt of this 
invention and optimizes the value of the alignment PARA meter of a semi-conductor aligner. 
[Drawing 2] It is the flow chart which shows the procedure which optimizes the value of the 
alignment parameter for starting the operation gestalt of this invention and controlling the alignment 
of a reticle and a wafer. 

[Drawing 3] It is drawing showing the example of construction of the system by which the operation 
gestalt of this invention is started and a vendor performs management of industrial equipment in a 
remote place. 

[Drawing 4] It is drawing showing the example of a configuration of the database which stores the 
parameter for device management. 

[Drawing 5] It is drawing showing the example of a configuration of the database which stores the 
parameter for device management. 

[Drawing 6] It is drawing which is applied to the operation gestalt of this invention and explains the 
overall configuration of the semi-conductor aligner which is the example of an object of 
management of industrial equipment. 

[Drawing 7] It is drawing which is applied to the operation gestalt of this invention and explains the 
flow of the manufacture process of the device by the aligner. 

[Drawing 8] It is drawing which is applied to the operation gestalt of this invention and explains the 
wafer process by the aligner. 

[Drawing 9] It is the block diagram showing the main components of the alignment unit 617. 
[Drawing 10] It is drawing of the alignment mark 30. 
[Drawing 11] It is drawing showing an alignment signal. 

[Drawing 12] They are the schematic diagram showing the AGA sample shot location on a wafer 20, 
the outline top view of the mark element 32, and drawing which expanded a part of alignment signal 
of drawing 1 1 . 
[Description of Notations] 

1 Semi-conductor Aligner 

2 Semi-conductor Aligner 

3 Superposition Test Equipment 

4 PC Which Controls Optimization 

5 Database Which Stores Data 

6 LAN 

1 1 Processing Section Which Measures with Job Setting Variable 

2 1 A Company Works 

22 B Company Works 

23 C Company Works 
25 Vendor 

27 Vendor Side Database 

28 Data Communication Network 
30 Vendor Side Operating Set 
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[Drawing 6] 
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* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by tne use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 
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[Filing Date] May 9, Heisei 15 (2003. 5.9) 
[Procedure amendment 1 ] 
[Document to be Amended] Specification 
[Item(s) to be Amended] Claim 
[Method of Amendment] Modification 
[The contents of amendment] 
[Claim(s)] 
[Claim 1] 

In the system which manages equipment, 

A setting means to set up the value of the parameter for working said equipment, and an operation 
means to work said equipment based on the 1 st parameter value set up by said setting means, 
An inspection means to inspect the result of having worked said equipment, 

the amount of the 2nd evaluation the amount of the 1st evaluation which shows the operation result 
by the 1 st parameter value calculated by said inspection, and said 1 st parameter value calculated 
without conducting said inspection indicate the operation result by the 2nd different parameter value 
to be — since — a decision means to determine parameter value — having 
Said setting means makes the value of said parameter the parameter value determined by said 
decision means, 

Said operation means is a system which manages the equipment characterized by working said 
equipment based on the parameter value determined by said decision means. 
[Claim 2] 

Said decision means is a system which manages the equipment according to claim 1 characterized by 
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determining the parameter value which realizes optimal operation exceeding this criteria threshold 
based on the comparison with the criteria threshold for managing said amount of the 1 st and 2nd 
evaluation and said equipment. 
[Claim 3] 

It is the system which manages the equipment according to claim 1 which said equipment is an 
aligner and is characterized by said inspection means being superposition test equipment. 
[Claim 4] 
In an aligner, 

Management equipment and means of communications which can be communicated which manages 
the information for controlling exposure, 

Based on the information for controlling said exposure which receives through said means of 
communications, it has the control means which controls said aligner, 

Said management equipment receives the amount of the 1st evaluation which shows the operation 
result of said aligner controlled based on the information for controlling the 1 st exposure searched 
for by measurement means to measure the amount of evaluations which shows the operation result of 
said aligner controlled by said control means through said means of communications, 
This amount of the 1st evaluation, 

the amount of the 2nd evaluation which shows the operation result of said aligner controlled based 
on information for the information for controlling said 1 st exposure searched for without performing 
said measurement to control the 2nd different exposure — since — said information — determining 
Said control means is an aligner characterized by controlling said aligner using the information for 
controlling said said determined exposure. 
[Claim 5] 

The process which installs two or more semiconductor fabrication machines and equipment 
containing a semi-conductor aligner in works, 

It has the process which manufactures a semiconductor device using said two or more semiconductor 
fabrication machines and equipment, 

Said aligner has the management equipment and the means of communications which can be 
communicated which manages the information for controlling exposure, and the control means 
which controls said aligner based on the information for controlling said exposure which receives 
through said means of communications, 

Said management equipment receives the amount of the 1 st evaluation which shows the operation 
result of said aligner controlled based on the information for controlling the 1 st exposure searched 
for by measurement means to measure the amount of evaluations which shows the operation result of 
said aligner controlled by said control means through said means of communications, 
This amount of the 1 st evaluation, 

the amount of the 2nd evaluation which shows the operation result of said aligner controlled based 
on information for the information for controlling said 1 st exposure searched for without performing 
said measurement to control the 2nd different exposure — since — said information — determining 
Said control means is the manufacture approach of the semiconductor device characterized by 
controlling said aligner using the information for controlling said said determined exposure. 
[Claim 6] 

In the approach of managing equipment, 

The setting process which sets the value of the parameter for working said equipment as the 1 st 
parameter value, 

The inspection process which inspects the operation result of said equipment worked based on said 
1 st parameter value, 

the amount of the 2nd evaluation the amount of the 1 st evaluation which shows said operation result, 
and said 1 st parameter value calculated without conducting said inspection indicate the operation 
result of said equipment by the 2nd different parameter value to be — since — the decision process 
which determines parameter value, 

How to manage the equipment characterized by having the process which works said equipment 
based on the parameter value determined by said decision means. 
[Claim 7] 

In the system which manages equipment, 
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The database for accumulating two or more control information for working said equipment on the 

external network outside the works in which said equipment was installed, 

A means to connect said equipment to the Local Area Network in said works, 

An inspection means to inspect the result of connecting [ result ] with said Local Area Network and 

having worked said equipment, 

Said external network and said Local Area Network are used. Said 1st control information which 
received the amount of the 1st evaluation which shows the result of having worked said equipment 
based on the 1 st control information and said 1 st control information searched for by said inspection 
among said two or more control information, and was this received, and said amount of the 1st 
evaluation, the amount of the 2nd evaluation said 1 st control information searched for without 
conducting said inspection indicates the result of having worked said equipment based on the 2nd 
different control information to be — since — a decision means to determine control information, 
The system which manages the equipment characterized by having a setting means to set the control 
information determined by said decision means as said equipment using said external network and 
Local Area Network. 
[Claim 8] 

In the approach of managing equipment, 

The process for which the database for accumulating two or more control information for working 
said equipment on the external network outside the works in which said equipment was installed is 
prepared, 

The process which connects said equipment to the Local Area Network in said works, 

The process which connects to said Local Area Network an inspection means to inspect the result of 

having worked said equipment, 

Said external network and said Local Area Network are used. Said 1st control information which 
received the amount of the 1st evaluation which shows the result of having worked said equipment 
based on the 1 st control information and said 1 st control information searched for by said inspection 
among said two or more control information, and was this received, and said amount of the 1st 
evaluation, the amount of the 2nd evaluation said 1 st control information searched for without 
conducting said inspection indicates the result of having worked said equipment based on the 2nd 
different control information to be — since — the decision process which determines control 
information, 

How to manage the equipment characterized by having the setting process which sets the control 
information determined at said decision process as said equipment using said external network and 
Local Area Network. 
[Claim 9] 

The alignment unit which detects the alignment mark formed in the wafer, 
The wafer stage holding said wafer, 

The 1st information about said wafer obtained in an alignment parameter by driving said alignment 
unit and said wafer-stage as the 1st value, The 2nd information about said wafer obtained by driving 
said alignment unit and said wafer-stage as the 2nd value which is different from said 1 st value in 
said alignment parameter, It has the control section which controls said alignment unit and said 
wafer stage based on the value of said alignment parameter determined from the inspection result 
required in inspecting said wafer exposed based on said 1 st information, 

The value of said said alignment parameter determined is an aligner characterized by what it opts for 
out of said 1 st value and said 2nd value. 
[Claim 10] 

The alignment unit which detects the alignment mark formed in the wafer, 
The wafer stage holding said wafer, 

The 1st information about said wafer which may be processed considering an alignment parameter as 
the 1 st value in the alignment signal acquired by driving said alignment unit and said wafer-stage, 
The 2nd information about said wafer which may be processed as the 2nd value which is [ signal / 
said / alignment ] different from said 1st value in said alignment parameter, It has the storage section 
which memorizes the value of said alignment parameter determined from the inspection result 
required in inspecting said wafer exposed based on said 1 st information, 

The value of said said alignment parameter determined is an aligner characterized by what it opts for 
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out of said 1 st value and said 2nd value. 
[Claim 11] 

For said 2nd information, said 2nd value is an aligner according to claim 9 or 10 characterized by 
including two or more information that it corresponds to each of two or more of these values 
including two or more values. 
[Claim 12] 

The information about said wafer is an aligner according to claim 9 or 10 characterized by the thing 
of a wafer scale factor, a wafer rotation, and a shift amount included for any one at least. 
[Claim 13] 

Said alignment parameter is an aligner according to claim 9 or 10 characterized for 1 or two or more 
parameters by ******. 
[Claim 14] 

Said alignment parameter is an aligner according to claim 9 characterized by including arrangement 
of the sample shot of global alignment. 
[Claim 15] 

Said alignment parameter is an aligner according to claim 9 characterized by including the lighting 
mode which illuminates said alignment mark. 
[Claim 16] 

It is the aligner according to claim 9 characterized by said alignment parameter containing the mark 
width of face as die length of said element in the alignment measurement direction including two or 
more elements formed in said wafer at spacing to which said alignment mark was set beforehand. 
[Claim 17] 

Said alignment parameter is an aligner according to claim 9 characterized by including the mark line 
breadth as width of face of the border line of said element including two or more elements formed in 
said exposed body at spacing to which said alignment mark was set beforehand. 
[Claim 18] 

Said alignment parameter is an aligner according to claim 10 characterized by including the 
processing parameter of the method which processes the detecting signal of said alignment mark. 
[Claim 19] 

Said processing parameter is an aligner according to claim 18 characterized by including processing 
window width. 
[Claim 20] 

Said processing parameter is an aligner according to claim 18 characterized by including the 
processing window center distance. 
[Claim 21] 

The phase of acquiring the 1 st information about said wafer by detecting the alignment mark formed 
in the wafer considering the alignment parameter as the 1 st value, 

The phase of acquiring the 2nd information about said wafer by detecting said alignment mark as the 

2nd value which is different from said 1st value in said alignment parameter, 

The phase which exposes said wafer based on said 1st information, 

The phase of inspecting said exposed this wafer and obtaining an inspection result, 

It has the phase of determining the value of said alignment parameter, from said 1 st and 2nd 

information and said inspection result, without performing exposure based on said 2nd information, 

The value of said determined this alignment parameter is the exposure approach characterized by 

what it opts for out of said 1 st value and said 2nd value. 

[Claim 22] 

The phase of acquiring an alignment signal by detecting the alignment mark formed in the wafer, 
The phase of processing an alignment parameter for said alignment signal as the 1 st value, and 
acquiring the 1 st information about said wafer, 

The phase of processing said alignment signal as the 2nd value which is different from said 1st value 

in said alignment parameter, and acquiring the 2nd information about said wafer, 

The phase which exposes said wafer based on said 1 st information, 

The phase of inspecting said exposed this wafer and obtaining an inspection result, 

It has the phase of determining the value of an alignment parameter, from said 1 st and 2nd 

information and said inspection result, without performing exposure based on said 2nd information, 
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The value of said determined this alignment parameter is the exposure approach characterized by 
what it opts for out of said 1 st value and said 2nd value. 
[Claim 23] 

The device manufacture approach characterized by having the process which exposes a wafer by the 
pattern of a reticle, and the process which develops the this exposed substrate using an aligner 
according to claim 9 or 1 0. 



[Translation done.] 
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[0024] n 2oi?0^i*. msxitmi o<Dmwo 
[0025] mi 3 commit, m 9 xiim 1 o ^^§0^05 

[0 0 2 6] Si 40)f£ej3f£. m9CD^0JCDgMf-fcLN 

[0 0 2 7] mi5(7)^0JI4. *9<Da5CH(DS«fz33^ 
T. UlB77-f^ > h/x°^>-^fi. MET^-T^>h 

[0 0 2 8] mi 6(D%BMl*. m9O^0^(Dgfi(CfcLN 
[0 0 2 9] mi 7CD^0^I4. m9(D3£Ba<b&m\Zt$l^ 

ffiEtt«*i*ic»«**ifcttaa)«**^. HdtBT^ 

[0 0 3 0] mi 8<D5£BRl£^ g1 0 (D^O^CD^MfCfc 

[003 1] m 1 9<D5£BMlt. M 1 8C7)^0^<7)SSIZfc 
[0 0 3 2] m2O0^0JI4. mi 8<D^0ja>gSfZfc 
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[0033] mziommt. B#*au=fcivc % 
* > h/N°^ * — * £ mex 1 ©at i±r& &m 2 (D{a^ 

ts mean, nzcommtmtmmmmtfr*. mu 

S+tfcffirlBT^-f h/^y— Sr<Dffltt. mifBmia> 
M < !:Mt^m2(Dffl(D*7b^^;*^$tLTt^^Ct^^tlSi: 

[0 0 3 4] «2 2<D*l!Hr*. g^&lCfcl^T. 

izwrsK 2 sufsm i ow^ics 

•^twe^x/v- *BiW*«Bfc* i^BpfeS^fcitr 

-r>> bebi comtmmzo) 

[0 0 3 5] «2 3(0*831*. f/WxM*ai:fel> 
[0 0 3 6] 

[0 0 3 7] <«1%tfe»tt>*fttt»llf=3b^«SB 

U -tOBSfc^f-iSIf ^x/n— t UT^;u (7X^) 

cD(is^^>i± (79-r*>H *BB<b-r**a*ats 
m i &i;b 2 si^tswti). 

[0 0 3 8] ft % *^C^|,f Ivxf AO) 5 
¥BttB?U£Bl^&I*«77<f >>hVB (7^>f;*> 

h/<^^ — £fi§CDfiiHb) vXfAfOAPyXfA 
(Optimization for Alignme 
nt Parameter in volume pr 
o d u c t ion) tty&o *K*ffl»4MCfcl*T/^* 

— $ t LTE«E**iTi^fc(Di4. -iftwte/^^—^ 



7 9 -f * > h "7— J? fz*ff &BB#&«0>4Ht 1 1* o 
[0039] Sll*. 7^-T * > h/\^ 

f-^-X5^ L AN 6ICcfc U/fxX hn>t°zL 

— £ (PC/WS) 4|ZJfScLrLN^ 0 

[0040] 7f-xX h=3>tfzL-£ 4f*. LAN65^L 

T. ¥##B#SB i . 2 &l/Mte^i±&SSa 3 t M 

2ar/Bfe**as$iB3a>ssiBSs-5-*L-€ f #ift(»-r4 
tft*,^ i ^-et, 2^^: y ^i^<D^mwst/t^mf3< 

L AN 6fClSa$*trL^TtiJ:l^) . f-^^-X5|Z 

I*. #J*I4. ^4<DJ:dir. 7^*f * > h{f^§-. Sta-& 
■frtt*B». 75-f^>hv-^|zB-T*«B. BW^E 

— a v KIBfL ^x/n— - f£^ % CDIhIIe 

ea&ajjss (75*r*>h*ss) t-taxsattuji::* 

-3l^TB*Lfc»«(DBB(DBfe*^i*tt*B*icH-r 

[004 1] -r— X 5 |C|* % 7^-f > h-f^fr 
(T5-f>>h-7-^(cBt-41tB. BB^— h\ 

fcBfSWB) 0)B**fe* 2. - 

n) *<a»ta«tfl**trj3y (H5) . ctibO)^— ^ 

[0042] t|xX Kn>t°iL — ^ 4f±. £fit<7> 

SttMt LL^B*«»4<#6*i4«|cH«f 
^b*r^>«^<h^§7^-r> > h/\°5>— LTtt. «y 

77-f^«*«G)l^-K Sfi 
cr) . i^fill^^ > K^it§, B*jOB^-f> 

[0 0 4 3] 0 6lt B 1 1 OiftW 

[0 0 4 4] PBIlZfcl^T. 6 0 2f*U— 9 s — jtag-efc 
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£o ZZV^iftLtzM^t LT(DL>— if— 

5t^6 i sd^yjs^tir u^*;n ocd/\ 0 £— > 

[0045] L/f^JU Oft S6lrJbMt^> x y 

£ U^^^S^fajlc^KDj^^x^— y6 1 4±[:ff 

T^fe^o B§BJl3fc3^6 1 5 LTmBM£titzls?9 )\, 
1 OCD/\°£ — >lts &^£6 1 3(Ccfcy ^X/\— 2 0(D 
— oOva ^ h^lZlS^^+L. ^X/\— 2 Ofi^(7)/\ e 

t^i/\-xf-v6 i i ict£a*^xri>^> 0 6i7i* 
y s 2 oiz^i$^tifcgi9fz^-rj:a^7^-r 

> > h7-^ 3 O^^ltli^^Zct^T^^o 
[0 0 4 6] Ox/\-Xf-v 6 1 1 f3\ tlLfcOx 

6i i (Dztt^ifinc*5it4i4«at»ftnai(Zcfcy. ox/\ 

-2 0±fCg^^6 1 3<Dm*tft>t>1tZ>tlZ>o 
[0 0 4 7] 3Sfc\ L/f^;i,Xf-v6 1 4. ^X/\— 

xf-v6 i 1 (D&mRis&mT&isb&mwit. xt-v 

[O 0 4 8] Sfc. U^^X-x — v>6 1 Art. Ox/\ 
-Xf-v6 1 1 tit. -t*t-e*L»JWSP6 4 0i:Jta$ 

*trfcy. ur;u^-f Afc-r— $r*aa-r*-fct?BJH 
*J»W6 4 0fcgjs**irfcy . mftoz-c *><ft& 

^f-y6 1 4. 6 1 1 0>»«iiH«BLfcWSBiA<prfiM-r? 
[0049] JUT, H9*#RBLT. 77^f>>h7- 

X^y ^^z 9 1 9T*JS:StL. U>X9 2 O^IU, ^X 
/\— 2 O±077-f> > h7- ^7 3 0£BB9rr & e 7^ 

> h^?— ^ 3 o^bCD^^Ttiiu^xg 2 o. tf- 

AX?'J'^9 19, U>X9 2 1$a§y % t-AX? 
•J ^£ 9 2 2 -e^ffl^ft. -?-+L-FtlCC D-iz>if— 9 2 
3. 9 2 4T'§i5h^ 0 :CT\ T^-T* > — ^ 
3 01*. U>X9 20, 9 2 HZcfcy 1 O Of&SJSCDe 
«fS*"Cffi***l % CCD-iz>-y— 9 2 3. 9 2 4Ic££ 

&£*l&o C C Diz>i^— 9 2 3. 9 2 4 tt-tfHFtl. 
77^^>h7- 5>3 0<DX;£!S](D{4fiftaQffi. 

IC 9 0£[e3§E£-fe!-ci§:BLTl,^o 



[0 0 5 0] X^fS]<h Y*iSj(DftS9J^Sfi|^ CtjKDT*. 

ttS9ffl^T^>ry > h7- ^7 3 OlZOL^rlKBJ-r^e M 
1 O AlCTK-fct ^USSftZSOT^-O > h7-^7 

3 0!3\ T^-f > > httl^fS] (X^fS]) |Z4*/rru # 

ttay^fsj (Y^fS]) iz3 o u m(Dmmm<DitLW.&&m^ 

So ) 3 2rf><. X^fiJlC^toKgStLfcPJIPH (L=20 
A/m) (@1 O AfCfcl^Tli4 0) 3£AyT*U 

£ 0 @ 1 O BlCS*-J:5lC S*3 2(7)REBflliSf4x-; 

f>^lll:J:otW5 LTfcy. Sfc. Ii3 2 
±(-[ig]^L^l^UvX hrt<£* Stingo CCD*S 

CCD-tz>-y-— 9 2 3 RXf 9 2 4[r J:oTg3t 
U HtnU&Ltz7 "5 4 * > hfi-^-^S 1 1 fc^-f o H 
1 1 (z*-T4*<D-7— ^«#|ca«<j:«#«iatJ6L. 

^^•?tLCD^fi:M (Hi 1 <7>£^e»IHlCM 1 % M2. 
M3. M4) *®L\h^Z> 0 £fc. -t*l-r*LO!)S*a>IWHS 
(Ell 1 (DSfr^AdClL 1 . L2. L3) £iUT 

[0 05 1] *|z, U^^^H 0<b^X/\— 2 0(1:0)6 

[005 2] Xf^?S2 0 0t\ L<^5)\s(D\o\ 

<!:LT. ¥#<*SptSBl rtlz. S5t^tT5^xy\-2. 

[0 0 5 3] ^l:, C^JOBC^LT^i/x-drU^ 

ttSfl (y^E'J) lz|B«*-frT*J:lx) . COOKS **Lfc 

/^^-^ii^yr^-f^ k^l-^ h6 1 7^1/^ 

B*rcH-r*ita*tfai"r* Uf^s2 0 5) . o 

xn-xf-v6 1 1 (BiiSf+aHz Lt, ^Fgl 

^<DU— if— T^ff-aMl*.?)^ 77«<^>hi-7h 
6 1 7^bCDT^-T>> K — ^ CDiifiW^ U— if — 
T*fKDtB*i:fcar5#. ^x/\-x^— ^Jicd^x/n 

G ACO^-;£-C?Tt?tl-So AGA (Advanced G 
lobal Alignment) tit. Is— if — 

t+tto x y x — ^sjsfi y "c ^ x/ \— ofsattaij 

-fS*. ^x/\- E*£. h*^^<56^i <h tic S 

» ffi <7) ffi y ^ # ^ tt it ffl a $ ff a t a) r* fe z> . 
[oo5 4] c*it>a>ttaje«i:. *<z>ftaiiaa«*#ai 

^ > Kfi-^-j cb^5o ) tli. iiftJL-^ h (adu 
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L) 650 (16) ^^LTt^X ha>t°^— £ 4fr|s 
(X-x^S 2 1 0) o #a»(*g3fcl£B 1 

"t(D^—$ £*X h=3>tfzL — $ 4fCjl«-TSfc^(7)il 
{ft^L — »>h (ADUL : A I i gnment Data 
Up Load) £d^£i£>£:-r£o -GDiHt^-- 

^ h**jffl-r4ctic<fcy. *x h3>t°iL— $4t<D 

«Lt, «»«6 4 0l*««««»-r*Ci:A<Rr«-eft 
[0 0 5 5] X^f^S 2 0 5-C^S^+lfr. 

cd j o b ic^f-r > —2 fiiiano/ <^ > — $ fife ct 

BtfAG AW-SBtfTlV ^x/x— fgi£ % ^x/x— [§) 
fcfi, v7 hi, &tf75>f * > h«#£ftS«L (X^r 
•^S215) % *0)tta«JSa*^X KZ3>t°zL — £ 4 
("fc^-f £ (Xir^^S 2 1 O) 0 

[00 56] cctr. J OB|:J}tl)/\ fl 7^- -S'fiiiUn 

x3b>€)esijicA**^*^gfcfii-etcfc<. 

— *^<— x5fz»tt$ixri^*T ? — *s*JfflLrtcfc 

I*. 

[0 0 5 7] ft. 7^S 2 0 5. S 2 1 SfnfcUT 
*TofcAG Af+aiJICfcl^T. &£ti * il§77^f * > hfl 
■5§-[;j\ ^x/x—fgi^ [H]$Ea. v7 h«<D»ttJ<&fc*>0> 

m j ^izm£>tLZ>ij(Dx+itte< . ag AftanizfeL^rwra 

■r « Ite^fi^- t? * <d t -t & o 

[0 0 5 8] X-r^^S 205. fccfctf S 2 1 SlZfclx 
T^— ^*±Tffiy«7Lfc&. Xf 'V^S205l:fcL^ 

T»£*ifc7^-f > > htt* (^x/\~fg^ % sea. 

v7H) 

[00 59] Xf 2 2 OtMLf:Ox/\-JI 

anaizcksastesizcty. x^^-^s 2 o 5icfci> 

[SUSS* h*lciftl^tia>A^5*^<»^*o «ty*(* 
— te^?. Efcfi. hairdftlxzir^tP^y . X^r^ 

zfs 2 o s*tfc/^>— *fit*<fi»3&tia>-e& 

*t*«p*t,<z>-efc4ctA<»*xy % xf^?s20 5 

[0060] *X h=3>t°^L — £ 4l*. X^-^^ 

S 2 0 5. 2 1 5|Cfclt-g> AG Af+aillCcfc y 



f#£>*l*:OX/x— fg*t % ^X/x— flOEia, h» 

X5fCft|ft-r^ (Xf'^S2 3 0) o 
[006 1] ^|Z. *X h=l>t°zL — £ 4(*X^^^S 
2 0 5RZf/X.\t*^vZfS 2 1 5|Cfclt^AG Altai 
t^aiLt77-<> > h{t-S§-fZ. Xir^^S 2 0 5 Tig 
£ $ J O B [Z$j? & / < ? * - $ fit VLft<Ds x° ^ y — £ 

5) . ^tl^T— ^^<— X 5lZ^^-r^) (Xt7^S2 

40) o x^^s 2 3 5-eii, T=?>( * > h^I^^ft 

^ffl*<fc4o Hi 2CI1 g]1 1 CDT^-f > > h1t-§-CD 

<i^-^®slt. ^x/x~[H3tea. vz? 

^^^Sirftb+t^^x/x— ^i/N-Bfa, > 
7hiA^^t<So Sot, -^x^(Dft-^^^ r >-i' 

> h/^^-^^^yt#>5a)T*$,^) 0 

[0 0 6 2] fifa-&t>-frtt**«3t?fil2S*lfc«S 
14. TfvX h=3>t°^L — ^ 4|cT-£f^£*l (X^^3/ 
S2 45) % ft(DXf 7^S 2 3 0, S240T?t§$tfi£ 

fc^t?. ^r— X5lr»^$tt-5 (Xf7^S2 5 
. 0) . 

[0063] X^f^^S 2 5 5\Z&l\X. ^Xh=3>t° 
^ — ^4f4. AG Atmi=«fc y^tt&tifcT^-f > > h 
(X-x^^S 2 0 5fcJ:t/S 2 1 5"e?#btufc^x 
/x— ^x/\— Hie*. V7 hi) 

a. v7 hi) . fit, ste^t>^s^st<7)4aii 

'V?S 20 5T?lSS*^fc J OB|Z^f-r>g)/x 0 ^^— ^ 

fit) A<«fflft**e**#A-6^5^**UBr-r*. 
Micfi, x^f vzfs 2 o ^xm^MzT^f^ * > h^a 

(A) (fffflteS) JSitLT, X^7fS2 1 5tr 

»&4xfc75-f^>h«* (B) (itSJ)$SS) . X^^ 

?S23 5-eaiaMic^e,+tfcT^^^>h^s co 
mmzhtztmmgk) (o*y. cb) & 
t>$sm (a) ^siL^fctotea co fr*>nm (a) 

*5lt^fctC0^ff») . Xf 7^S 2 2 5ti#b+lfcI 
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ftteX4<&£ (B) A^f^m (A) £3llAfc*,£>lz-§ 
jfilfftlfX^f^S 2 1 5T^Lfc/\7^-^A<iI 

[0 0 6 4] Sfc. *i*tt«C. M^y^tLTIi, * 

>>K$£m (A) l:Io^77^^ > hft<XfT$*i* * 

i) 7 5^ (B) izatrJ*. *LB#**Lfc 

«#fc«^-rs-efc5 5ata*^>-&<DKS. (iii) 7 
5-f*>H«* (C) lc*-3£ s t LS3fe$^fcli-&{z 

i) mmt LT(DWte£t>1±Wt&mft\z&Z)frtfz> 
^JflftSo (#fc\ CCD (ii) % (iii) liHRIfz 

(B) (A) $5lt^fcti(D. JSm (C) 

a (A) £3ll^-t,GD % (D^tL^^5lL^r^>^Ci:|- 

iott^Sc ) 

[006 5] *X h=l>ezL — £ 4I4. (i) ~ (ii 

fc&«^i*. t(D*^bitSL«g (s 

[0 0 6 6] X-r^^S 2 5 5|Zfcl^T. S*Pi3fii££a 
S 2 1 5. K-T-VZfS 2 3 5lrfcUTlS£L&frofci 

5) . 

[0 0 6 7] &L±<D^m$t&y)&-fzkT-. -Jn-bXo) 
£Kk B^ftft. B*»»0)«iy»?L36<*±-r4»«lz 

[0O6 8] tt*. m±co/\ o ^>— *0)«aftft*fca3 



S205tXf-;?S215 (^f-^S2 3 5) T? 
-?-0)fi££^XTt,&l*o X^f^S 2 1 5"C. « 

»o>jm:4/<5> — $^-c«&@AGAffS!i£fTiv a 

CttLttaUL, Xfy^S 2 3 SIZfcl^T. ffiSfc 

[0 0 6 9] a2(Z^-raS^HlCci:+lff. **a«c^x 
A-S*iLt, «*fT»4:9J»zai*$ffdCt35:<. 
JlSO^a-tixco^-eSJS^/N 0 ^^— *fi!£3fc#)!S:£-r 

[0 0 7 0] Vi±(Dm*JlVlt. Xf^?S 2 35-e77 
l^ILt^x/\- fg^ s 0$£fL hit 

fit* (-f-CDIgl^f*. Xf7^S23 5«bXf'^S24 

[0071] £fc. T5-f>>nt#*w-aj-r*Bi=« 

•5/^^ — ^ (Drntziizmmit LfciM§^ici4 % x^^ 

^S23 5tXf7^S2 4 0^frL6<ttfiL\ 
5 ^tL*< TtfilV, 

[007 2] £rfc\ _bffiCDT^-r > > h/*^;* — £ 14. 

>>hj <hf4. tt«1MBI=«t*}t3e«-W=:"»^T^x 
^— X'r— ^*B*tt«lc»»-r-5T5-f * > h^xCT* 
fe^o 11 2AI4. ^I/\-2 0±(DAGA+f->^v 

[007 3] Sfc. > > ^(4. V — 

^^3 2 0)4Hf>iB«4,#t; o m i oir^-rr > k 

P^xrttOx/\— SH0)ia^*T?#S/£l+3Ej:<-rt-«) 

fltSMLWt, 77^y>h/N°7^-^(h^Uf^ 0 c 
Hi 2Bf4. "7 — ^^ft3 20«EB§^®UT*fc 

"a) o 

[0 0 7 4] $tz* ±ieift0^lcfcL^TI±^Hffl^ai: L 
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<b £ ff 5 c £ t mmz & s o 
[oo7 5] &±mwLtz£5iz^ *mmmmizfrfr& 

«*fl6ffl-r*^t*<RTtti:<fy. CoO (Cost o 
f Ownership) a>B*lfcj£B*S£ffl<&"f § 

[0 0 7 6] glfli/XfAil/fOflXglZj: y 

[0077] <m2mmBm>mmmmwfr*<bMft& 
[oo7 8] 03!*. at2fttt»n$Rn-r«B fl e& 

[0 0 7 9] £a>©3£fTofc;*f 

[0 0 8 0] t,U ^0)SS4b$l7 
[0 0 8 1] 0 311 ¥*f*B5fc£B$*t;¥«{*ff& 

fey. ¥«{*B%SB$$t;SBff$ttn$«r#«i« 

f/wxsgitt5aa©xa2K 22, 23?^, 

^CDXii§?<D^Rlife|C{£g^£K>$f— 25t^>$ 
— *ry hXI*!?ffl[n)*g^CDir— $aft*>? h*? — ^ 2 8 

*^Lr»«-r«ctiZcky««**t«. 

[0 O 8 2] &Xil2 1 . 2 2.2 3|C|*. tH^tlM 
Ifflgl24a- C) 2 4d-f. 24g-i 



SS«It4fI8l2 5a-c, -tOeSSSBS^L 

r*Bffl»B*«^-r*xaffl»ff«B (mico^fts 

B) 26a-ci«|«S*iTL^. fflM0)CMK 
B» 7^->>.y»Bai/«*»B«(D*»«:«it»B*< 

[0 0 8 3] X4HHfftftttB2 6a-clt flgi2 
5 a-c^Ug|fflgl2 4 a - i £Bft* 4Ct 

[0084] (Si. E3ICfclxT^ itfflgl2 4a- 
i £X«fflfftftSB2 6 a - c <h v 1=SSB2 5 a - c 

a - i . tI8i2 5 a - c AlXX««iBf^ SB 2 6 a 
- c(Z)±^X^i-gi5^i-i^:^b$tLTL^r^, J:L^ 0 Xii 

»ft«B2 6j*. *aiMizra\ mmmmm z 4 cos-aco 
#>o>=£—$^ iifflgi2 4^ti^-r^>fc<fto)tf® m 

fa»t^ift?P^7Af?^TLTSS^|«t 

So" 

[0 0 8 5] #Xii®J|Z{*. Xilffi^— x (3 5 
a, 3 5 b. 3 5 c) #>JtU£. J^HJB^fiCDJS 

ff<Z>BB^IRffl8Bfc*fLTX»ffl-cKffiLfc/<^^ 

3Igfi2 6 (a-c) f* % ^>y-2 5l (ffl*^ K> 

^ y ic*ifts*ifcit«a)*»xtt-»ic» lt. 

'O^— 2 5ffliJ[Zj:^T^-tXf4ItRl$tl^o 
[0086] Xl2 1 , 2 2. 2 3 OalPEtfeCZ-BS^S 
2 51=14. 'O^— BMIflFttB (S2(Dgftg 

B) 3 oa<t£B£;KTl^ 0 fflygHTM!£fi3 o 

I*. f-$lS*7 h^— <7 2 8 J^LTX12 1 COt 
1812 6 a, Xif2 2(Dflgi2 6b, XiJ§ 2 3 CD 
B9SA2 6 c&l=ttttS*lTfty. Sflgl^^L 
tlifflgl2 4 a - i £«PHMfw«fl:U ^(DiftfMft 

[0 0 8 7] ^>^-2 5^, ^r— h 1 ? — £ 

2 8£ttLT»f-r*flHllf4* ^xiilcfc^T. flgijc: 

[0 0 8 8] "0$f— 2 514. «*f*. ^>^-2 5ft 
(Cfc^T. A«X^2 1fCfclt^SHfflgS2 4a-c 
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^LTA£tXi§2 1 IC^ILT, Aatlgi2 6a, 

tif^SM2 5 aiz£y^M£ftfr/\ 0 ^-*£jS3i^ 

S2 4 a -clZ»J6U ©S^SC^nT^&So 
[0 0 8 9] ^>y-««f^K«3 Ott. 

[0 0 9 0] -x— ^Jlff^^ h9- £ 2 8£«fflLfc» 

llf±. /^<r^ hfift^P hn;u (TCP/IP) 

tt^fe1C0ffiftOi§-&IC(i Internet 

> BftfEBB 3 o vtem-t icii<T?#4. 

[0 0 9 1] ^<>y— ««ft««3 

#>G>«fB (#J*f£. /\°^— 3-7>K. zfn&^j* 

0O»)f^^$fl^^^^^n^^A^^/\ o ^^— ^CDg 

[0 0 9 2] K>jf— (Bjir— X2 7 1*. 
^Hffl^a 2 4 a - i <7)fftfEa)JlS-p£ftffi3$B 2 4 fz 

I*. XJftfflfrg,* c<D'<><$r— ^y izsjf *T$>-fex 

[0 0 9 3] ««ffcRB3 Ott. Mfflgf2 

4 a - i «*9-r«*^«Hi«i»it$««^X)a)*»« 

zrntf=?A^ XifffliJ^r— ^-X3 5 a - cStf'Oy 
— fllj^r— 5 — X 2 7 ^7^tXJM»t5«a$]a 

yftB«ttnftft£« T-^-X 2 7 frteffl^jfiTl* 

s*«i:i^*iRLT, xaflja>«*f-ca>«a/j:« 
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